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In the improved gypsum board in accordance with this invention, the board (10) has a gypsuin C^4) and first and sec- 
ond cover sheets (12, 16) of fibrous material on opposing faces- The core has a first stratum (30) parallel to aijd adgacent the first 
cover sheet (12). This stratum does not contain any fibers of the fibrous material This first stratum has relatively few voids and a 
substantially greater density than the central portion of the core of the board. The central portion of the core has a plurality of 
relatively large discr^e voids (22) substantiaUy uniformly distributed throughout the central pordon tk die core. These voids have 
substantially spherical coherent walls. 
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Title 8 IMPROVED GYPSUM BOftRD 
FIEU OF THE INVENTION 

This invention relates to an IxnpqE^v^d ig^suin 
board and particularly to a gyp sum board hjsvin^ an 
increased density stratum at the portion of tlie -^'bre near 
the gypsum paper interface. 
5 ' Typically, in the manufacture of g^^sum board a 

pregenerated foam is added to the board core slurry. m£x to 
decrease the weight of the gypsum board. This £Qj|4 is 
generated from a mixture of a liquid foaming agent, air and 
water in a suitable foam generating apparatus. The foamed 

10 core slurary is then deposited upon a moving peiper substrate 
which, itself, is supported on a long moving belt /a second 
paper substrate is then applied on top of tlie slurty to 
constitute the second face of the gypsum board and the 
seoidwich passes through a forming station which tli^e^cmlnes 

15 the width and thickness of the gypsum bq^d. l$i S|Lfih a 
continuous operation the core slurry begins to set 
immediately after forming. When sufficient setting; has 
occurred the board is cut into commercially ^koc^ptable 
lengths, typically eight feet, and then passed into k board 

20 dryer. Thereafter the board is trimmed to length bundled 
in pairs and stored prior to sale. ^-fl 

Those familiar with the ihanufactur^ .^gTPsuni 
board will be familiar with the various kinds bf product 
quality failures which are typically experienced within the 
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Industry. One of these types of failure is known as a 
"splitter". In a "splitter" type of failure the paper 
forming one of the faces of the board is easily separated 
from the board when the board is cut, normally during board 
5 application in very humid conditions. In the "splitter" 
failure, when the paper facing separates from the board it 
takes with it a portion of the set gypsum. There is no 
paper remaining on the core of the board after failure and 
there is a layer of gypsum on the face of the paper. A 

10 second type of failure which can be experienced is known 
in the trade as a "peeler" . In this type of failure there 
is little or no gypsum adhered to the paper and no paper is 
left on the gypsum panel after failure. 

Heretofore many efforts have been made to enhance 

15 the so-called paper /g3^sum "bond". Typical of efforts to 
enhance the paper /gypsum "bond" are those set out in U.S. 
Patent No. 4,327,146 which issued April 27, 1982. This 
patent teaches the method of manufacture of gypsum board in 
which there is theoretically obtained a better growth of 

20 gypsum crystals into the interstices of paper and thus it 
is felt an enhanced paper /gypsum "bond" is obtained. 

Quite surprisingly we have discovered that the 
major plane of weakness which effects so-called "splitter" 
failures is not the "bond" between the paper and the gypsum 

25 crystals but rather the strength of the core itself in the 
stratum adjacent to the paper. Vastly improved gypsum board 
may be obtained by enhancing the strength of this stratum 
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10 



adjacent to the paper • In particular, the stratum vliich may 
most advantageously enhance the quality of the gypsum boe^d 
is that narrow stratum which is immediately adjac&iit to the 
paper but which does not contain any of the papeir fibres. 

As is typical in the manuf actuire of gypsum board 
today, the core, at least in the central 'region, 
advantageously contains a number of voids which reduce the 
density of the core and thus the weight of the bo^d for a 
given thickness . Previously it has been* thought that the 
best results can be obtained by ensuring that "the core 
comprises as many voids as possible. It has previously been 
thought that such voids should be of as small a nMltuxje as 
possible. To this end heretofore, the products which are 
used as foaming agents are used in such a mi^Einer as to 
15 create as many bubbles in the foam as possible wh@n j>assed 
through a foam generator. It is desired and es^ecH^ed that 
these bubbles will exist when the pregenerated foam is 
mixed with the core slurry and that the bubbles- in the ifoam 
will then lead to small evenly distributed voids iaa tha set 
20 gypsum. 

Rather surprisingly, we have found that the 
resulting gypsum board can be significantly 8trex^g):l|ened 1^ 
the creation of larger voids in the set gy^iim *^than has 
been the practice heretofore. We have found that v the 
25 creation of voids of a substantially • sjtherical 
configuration provides an enhanced gypsum board. Preferably 
the voids are coherent, that is to say, each Iti^.yldual 



SUBSTITUTE SHEET 



on 




WO 90/09495 PCr/CA90/00047 

- 4 - 

void is in-tact; and does not extend substantially Into 
adjacent voids. We have also noted that an Improved product 
results when the voids are spaced one from another and the 
resultant core thus comprises a plurality of such 
5 substantially spherical voids with the gypsum between voids 
being substantially solid, that is to say, without 
significant voids • The term "discrete" is used in this 
disclosure and claims to describe this structure. 

In the improved gypsum board in accordance with 

10 this invention, the board has a gypsum core and first and 
second cover sheets of fibrous material on opposing faces. 
The core has a first stratum parallel to and adjacent the 
first cover sheet. This stratum does not contain any fibers 
of the fibrous material. This first stratum has relatively 

15 few voids and a substantially greater density than the 
central portion of the core of the board. The central 
portion of the core has a plurality of relatively large 
discrete voids substantially uniformly distributed 
throughout the central portion of the core. These voids 

20 have substantially spherical coherent walls. 

The improved board of this invention may be made 
by a process in which foam is generated from a foam 
concentrate mixed with at least 35% of the total water 
required to create a foam water mixture having a density of 

25 at least 10 lbs per cubic foot. This foam is mixed with 
calcined gypsfum, the remainder of the water and any 
desirable additives in a slurry mixer. The mixed slurry is 
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deposi'bed on'to a shee't of paper and cmot:her sh^et of paper 
is laid on -top to enclose -the board core which is then 
allowed to set and dried. 

The invention may be better understood from 
5 reference to the following description and drawings which 
illustrate a preferred embodiment of the invention, and in 
which: 

Figure 1 is a drawing of a cross-section through 
the improved gypsum board. 

iO Figure 2 is a table showing specific gravity of 

■t 

various strata of the improved board and coit^ared to 
existing commercial products . 

Figure 3 is a scanning electron microscope 
photograph of the improved board. 
i5 Figixre 4 is a similar photograph of a portion of 

Figure 3 at increased magnification. 

Figure 5 is a similar photograph of a portion of 
Figure 3 at increased magnification. 

Figure 6 is a similar photograph conqparable to 
20 Figure 3 of a prior art gypsum board. 

Figure 7 is a similar photograph of k portion of 
Figure 6 at increased magnification. 

Figure 8 is a similar photograph of a portion of 
Figure 6 at increased magnification. 
25 Figure 9 is a table of characteristics of a 

sample of improved board. 



SUBSTITUTE SHEET 



wo 90/09495 



PCr/CA90/00047 



Figure 10 Is a plot of specific gravity profile 
for gypsum board made with a novel foaming agent but not 
involving the improved structure. 

Figure 11 is a plot of specific gravity profile 
5 for a board in accordance with this invention made with 
foam having a density of 10.4 Ibs/cu ft. 

Figure 12 is a plot of specific gravity profile 
for a board in accordance with this invention made with 
foam having a density of 14.5 Ibs/cu ft. 
10 Figiire 13 is a plot of specific gravity profile 

for a board in accordance with this invention made with 
foam having a density of 13 Ibs/cu ft* 

Figure 14 is a plot of specific gravity profile 
for a prior art board made with foam having a density of 
15 li;7 Ibs/cu ft. 

Figure 15 is a plot of specific gravity profile 
for a prior art board made with foam having a density of 
8.9 Ibs/cu ft. 

Figure 16 is a plot of specific gravity profile 
20 for a prior art board made with foam having a density of 13 
Ibs/cu ft. 

Figure 17 is a schematic diagram showing suitable 
apparatus to generate foam for the manufacture of board in 
accordance with the invention. 
25 Figure 1 illustrates a portion of a transverse ^ 

section taken through the improved boards This type of 
section is typically made through gypsum board by scoring 
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through one paper face and snapping or breaking the board. 
a?his (gives a substantially planar surface. In this 
specification the term "scoring and snapping", -is use^ to 
describe the method of creating this plane. The drawing is 
5 not to scale but illustra:tes the significant features * of 
the improved board. The board 10 comprises a fiifst paper 
surface 12, a set gypsum core indicated generally as 14 and 
. a second paper surface 16. Typically in the maiiijifapturiB of 
such board the core slurry is deposited upon t^ie first 
10 paper surface 12 and thereafter the second' paper 16 • is 
applied on top of the core slurry. As will ,.6e Well 
understood by those familiar with this, art the gypsum bpard 
may be passed through press rolls or other f ozniting ^^evices 
to establish the thiclcness of the board . The . is 

15 usually made in a ribbon about 4 feet wide. Af-ter, initial 

, ■' 

setting the board is cut into lengths and dried • ' 3s ' such a 
board the gypsum crystals at the surfaces of . tihe core 
extend into the interstices in the paper, Theri^ Is. a layer 
of interlinked gypsum crystals and paper f ibras^^ %hich is 

20 indicated adjacent paper surface 12 by the layer identified 
as 18, There is similarly a layer of interliiik^ gypsum 
crystals emd paper fibres ad:}acent paper surface 16, 
identified by the numeral 20. < 

The central portion of the core 14 coil^rlQes set 

25 gypsum and contains a plurality of randomly located^ but 
substantially evenly spaced voids. The voids identified 
typically by the numeral 22 are substantially spheriq^al. As 
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-the voids are located randomly throughou-t the set gypsum 
the apparent diameter in the plane illustrated will vary, 
where the plane passes through the diameter of a void, the 
true size of the void is shown in Figure 1. Where the void 
5 is displaced from the plane then the size of the void would 
appear different simply from its location in front of or 
behind the plane. The voids themselves however also vary 
in size. 

In the improved board according to this invention 

10 the voids are considerably larger than have been utilized 
heretofore- It will be observed that in Figure 1 the voids 
are shown as being substantially coherent. The voids do not 
extend for the most part into adjacent voids ^ In addition, 
it is observed from Figure 1 that the spaces between the 

15 voids do not contain substantial numbers of voids of 
smaller size. Rather the space between the voids is 
substantially solid set gypsum. In this disclosure and 
claims the term discrete is used to describe this solid 
structure between the voids. 

20 In Figure 1 there is shown a first stratum 30 

which is adjacent to the fdLrst paper layer 12. The stratum 
30 as shown is approximately 0.005" in thickness. The 
stratum is located parallel to and adjacent to the paper 
surface 12. The stratum 30^ however, does not contain any 

25 fibers from the paper surface 12 and thus does not include * 
any of the layer identified as 18 in Figure 1. This first 
stratum 30 does not contain any substantial number of 
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voids. As shown in Figure 1, there may be smalS' voids such 
as that identified by the numeral 32. However, £or^- *fche mo^t 
part, the first stratum 30 comprises a NJayer' of 
substantially solid gypsum. As the first stratum 30 does 
5 not contain any substantial number of voids it "will have a 
significantly higher average density than the d0tk§LtY of 
the central portion of the core 14. 

There is a second stratiim 40 located adj^eeoit the 
paper surface 16. Second stratum 40 .is adjac^n4:'rt:o and 

10 parallel to the paper surface 16 but does not? include emy 
fibers from the paper surface 16. The stratiim 40 is -plso 
approximately 0.005" in thickness. This second stratum also 
contains substantially no voids and thus ^ has a 
significantly higher average density than the^*^' central 

15 portion of the core .14. 

Preferably there is a third stratum 42 ^adjacent 
to and parallel to first stratum 30. The stratum 42 is also 
approximately 0.005" in thickness and contains a few Wore 
voids than are contained in the first stratum but 

20 significantly less voids than are present in the central 
portion of the core 14. *^v- 

In one method of analysing the improved board of 
this Invention and the existing boards manufactured by 
ourselves and vuious competitive boards, thd following 

25 approach was used. In each case the paper lasers were 
mechanically shaved in several steps from a coimn^rcially 
satisfactory board product until 'there wa§^ 5ib , i^aper 
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adhering to the core and the remaining board was accurately 
weighed. Thereafter, utilizing the same shaving process the 
first core stratum of O.OOS" was removed from each board* 
The remainder of the intact sample was then accurately 
5 weighed to determine the weight of the first core stratum 
removed* This was then used to calculate the specific 
gravity of the stratum which had been removed* In this 
manner the specific gravity of the first strattun was 
obtained for a number of boards. A similar process was used 

10 to obtain the specific gravity of the second and third 
strata. A number of other strata were then removed from 
each face of the board core. Finally, the specific gravity 
of the remaining central portion of the core 14 was 
obtained. In each case the central portion for which the 

15 specific gravity was obtained was approximately 0.3". 

The results of these studies euce tabulated in 
Figure 2. Figure 2 has been arrcuiged with the first stratum 
and third stratum at the left hand side with the second 
stratum at the right hand side of the table. The columns In 

20 the centre Identifies . the thickness and the specific 
gravity of the central portion. 

Boards 1 through 7 were coiDmercJ.ally available 
boards obtained by purchasing acceptable market samples. 
Except for number 7 two samples were tested from each 

25 board. The sample maxked 8 is a control sample using a 
novel foaming agent but not including the Improved 
structure of this invention. 
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At the lower portion of table 2 test rdsults are 
provided for the improved board of this invention. It will 
be observed that the rsmge of specific gravity idr the 
first stratum for the commercially available boaWs ringed 
5 from a low of 0.545 to 0.876 as a high. The cor^sponding 
stratum for each of the three examples of the impiroved 
board range from 0.984 to a maximum of 1.343. For the third 
stratum the range of the commercial product w^^'*feNOT^»602 
to 0.869. The improved board of this invention showed a 
10 range of from 0.716 to 1.102. For the second stifatum 
adjacent to the other face of the board, • the cpjtoae|:cial 
product showed a range from 0*539 to O.t:^. The 
corresponding second stratum of the improved l>pa,z^ showed 
a range from 0.963 to 1.210. 

After manufacture of the improved board in 
accordance with this invention studies of ttt^ %^ire were 
made using scanning electron micrpscbpy of a sabred and 
snapped plane. Photographs taken using this ixi^laqLunent are 
included as Figures 3, i, and 5 respectively. 'Figure 3 
illustrates a complete board and both paper faces at 12 
times magnification. Figure 4 is a small area A f^om Figure 
3 at SO times magnification. Area A illustrates the fir3t 
and third stratum adjacent the first paper -^^^u*f ace 12. 
Figure 4 is of area B at 50 times magitEEication 
25 illustrating the second stratum adajcent the second paper 
surface . 



15 



20 
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For comparison purposes similar photographs of a 
commercially available board of similar magnif ication show 
the marked difference which exists between it and the 
improved board. Figure 5 compares directly with Figure 3, 
5 while Figures 7 and 8 compare directly with Figures 4 and 
5. 

A review of these figures will show that the 
voids in the iiiqg>roved product are substantially larger than 
the voids in the existing commercial products. A review of, 

10 in particular r Figures 7 and 8 will show that the voids in 
the commercially existing product are relatively closely 
located adjacent to one another and in many instances the 
voids extend from one into another. The wall structure 
between the voids is relatively thin and the voids are 

15 themselves nowhere near as substantially spherical shaped 
as in the improved product. The voids in the prior art 
board are not coherent and the structure is not discrete. 

Further analysis of the photographs provides an 
indication of the void population. 

20 By counting voids in the photographs. Figures 4, 

5, 7 and 8 and multiplying by the factor representing the 
area photographed, the void population per square inch may 
be obtained. In the conventional product, void population 
as shown is 68,000 per square inch approximately. By 

25 comparison, the void population in the improved product is 
much less. In the tests illustrated in Figure 9 the product 
exhibits population from approximately 3,200 to 6,400 per 
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square inch. Additional testing of improved product made 
using foam of density 17.9 and 17.7 Ibs/cu. ft. in a 
different plant gave board having population of 8,500 and 
11,000 respectively. This illustrates the significantly 
5 larger voids in the improved product. Operating conditions 
and material differences in different plant^ ihay give 
different void populations but void populat:ion is 
substantially less than in prior art products. '^^ 

The mechanism of board strengthening is not 

10 clearly understood, however some very surprising^^ resets 
have been obtained by subjecting the improved board >tp,.eome 
of the standard tests used in the industry to evaluate this 
type of product. * . . 

Figure 9 shows the results from various 

15 standardized tests conducted on 1/2" improved ^'gypsum board 
and compared to a check specimen. Figure 19 .^^sj^ws 
significantly increased nail pull resistance, Blurry 
compressive strength and Hunter hardness resuit^ and 
essentially unchanged flexural strength based * upotx ftSTM 

20 standard test methods. : . ^.^ 

In an industry adopted test, th& hum^^fled bond 
strength is shown to increase with inczreasing fbaib density. 
The results are tabled in Figure 9. Most signlf Icai^ay, the 
percent bond failure simultaneously dropped to 0% f ro^ a 

25 high of 74% for the control sample. At the 0% levelvtiiere 
are no "splitter" failures. 
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The improved gypsum board o£ 1:hlB Invent^lon may 
be manufactured using a recently developed foaming agent 
which is the subject matter of co-pending Application No. 
280/454* This foaming agent comprises an alkyl ether 

5 sulphate of the formula CHj (CH2)xCH2-(OCH2CH2)y-OS03M wherein 
at least 90% of x is between 6 and 8 and the average y Is 
between 0.4 and 1.3 and wherein M is a cation producing a 
water soluble surfactant. Previously, when generating foam 
for gypsum board from foaming agents the preferred thinking 

10 is that the generated foam should have as low a density as 
possible. We have found with use of the newly developed 
foaming agent that the improved board of this Invention may 
be manufactured utilizing much higher than noo^rmal foam 
densities. In Figures 2 and 9 four different runs are 

15 tabulated. The first is the control sample run at 7.0 
Ibs/cu ft foam density. In the second run the foam was 
generated with a density of 10.4 Ibs/cu ft. In the third 
run the foam had a density of 13.0 Ib/cu ft and in the 
fourth run the foam had a density of 14.5 Ib/cu ft. It will 

20 be observed from the table that a significant increase in 
the specific gravity of the first, second and third strata 
occurs at foam densities of 10.4 Ib/cu ft and higher. 

Figure 10 shows the cojre specific gravity profile 
for the control sample. 

25 Figures 11, 12 and 13 show the core specj.fic 

gravity profile of the improved board made at foam 
densities of 10.4, 14.5 and 13 Ibs/cu ft respectively. 
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Figures 14, 15 and 16 show the core specific 'gravity 
profile for a previously available commercial boa^ made 
with foam densl-bles of 11.7, 8.9 and 13 ' Iba/pu ft 
respectively. Comparison of these figures shows the 
5 increased specific gravity of the first, second akd^ third 

strata of the improved board as compared to the previous 

t 

product. In the improved board, the specific gravitly- of the 
. first and third strata is at least 0.95 and pr^fei^ably at 
least 1.1. 

10 The improved product can be manufactured using 

conventional gypsum board manufacturing equipment, H&alcijaed 
gypsum, usually referred to as stucco, p^^eppred , by 
calcining raw gypsmn in a number of alternate ways 
according to good commercial practice well knowtir to the 

15 art, to form calcium sulfate hemihydrate (stucco], -^jid the 
foaming agent specified above. r li.f ^ 

Figure 17 illustrates a typical gypsum board foam 
generating apparatus, which consists' of a .positive 
displacement pump 50 with a variable speed * ^ir^e 52 , 

20 controlled by a magnetic flow meter 54 to accxixat^iy feed 
water to the board making apparatus. Iiiguid foominng agent 
concentrate, as supplied by the supplier, is accura'tely fed 
into the water feed line 56 by a gear pump 58 just prior to 
a static mixer 60 which produces a homogenous dilufed foam 

25 liquid. Air to produce the voids in the foam stsnicture is 
metered via a series or valves and regulators 62 iiito the 
diluted foam licjuid, just prior to the inlet to fii^st foam 
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generator 64. The partially generated foam passes through 
a second foam generator 66, after which the foam is fed to 
a typical gypsum board core slurry mixer. Foam generators 
64 and 66 are centrifugal pumps readily available from a 
5 number of suppliers. We have found Crane Deming pump #4011 
with a 9" diameter semi-open impeller driven by. a 3600 rpm 
motor, to work fully satisfactory in gypsum board plants 
running over a wide range of belt line speeds. Those 
familiar with the art will use control valves 68 after both 

10 foam generating pus^s to vary the back pressures in the 
system to establish steady running conditions for the foam 
generator, consistent with the flow rates of the foam-water 
mix, foam concentrate and air, while generating foam of the 
desired density. The sizes of the various motors used in 

15 the system will be dependent on the material flow rates and 
pressures, which, in turn will be a function of the maximum 
design speed of the gypsum board line. The improved board 
of the invention illustrated in the examples has been made 
using foam of 10 Ib/cu.ft. or more. In addition, to achieve 

20 the improved product of this invention at least 35% of the 
total water used in the gypsum board core slurry 
formulation must pass through the foam generating system. 

The pregenerated foam is continuously fed into 
the top circular lid of a typical mechanical slurry mixer 

25 along with the stucco, additional water and all other dry 
and wet ingredients which make up the board core 
formulation. The location of the various additive inlets on 
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the lid may vary from plant to plant, a typical^ slurry 
mixer, well known to the art, consists of an' "^Internal 
bottom rotor and fixed top stator with interroeslilng ^plns 
radially spaced on their siirfaces between which t^he core 
5 Ingredients become Intimately mixed Into a homogenous 
slurry due to the vigorous action of the rotor • 

a?he board core slurry Is discharged f^can the 
bottom of such a "pin" mixer along Its outer clrcumfei^ence 
via one or more flexible *' boots" onto a bottom paper sheet 

10 supported by a continuous moving flat rubber t^elt • The 
edges of the bottom paper sheet are folded upwarcis to form 
paper covered edges In the finished board, and, as the belt 
passes into a forming station, which determines the 
finished board thickness, a second paper sheet is ^ald on 

15 top to fully enclose the core and establish the finished 
board width. As the formed board passes along the moving 
belt, the core slurry heordens, "sets", or hydr^ti^s to 
gypsum in a controlled manner well known to the trade, such 
that it will develop sufficient wet strength to aJLlow it to 

20 be carried on a short roller section prior to a continuous 
rotary knife which is synchronised with the line spe^d to 
cut individual boards to the desired length. The individual 
boards are then strong enough to be transferred to a 
multiple deck tunnel kiln, or dryer to r^ove the free 

25 water in the core in the manner, used in typical gypsum 
board manufacturing facilities. 
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In descrit^ing the preferred embodiment 
illustrated, refeirence has been made to the paper surfaces 
12 and 16. This invention is not limited to gypsum board 
having such paper surfaces. The invention is also 
5 applicable to gypsum board having other fibrous surfaces' 
and also to specialized gypsum board such as fire rated 
board, sheathing bocucd, moisture resistant board and the 
. like. 

Various other changes to the invention may be 
10 made without departing from the spirit of the invention as 
defined in the following claims. 
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THE EMBODIMENTS OF THE INVEMTZOll IN fiHICH J&N £ZCI.nSIVE 
PROPERTY OR PRIVIIsBSE IS CLktMED ARE DEFINED AS FQU^dOWSs 
1 • Gypsum board having a gypsum core and flrs't and 

second cover shee-bs of fibrous material on opposiiicf ' faces , 
said core having: 

■ ■- i 

a first stratum parallel to and adjaqeht to 3aid 
first cover sheet but not containing any fibres said 
fibrous material, said first stratum coirq^4.singf-^ gypsum 
having relatively few voids and substantially ^r^ter 
density than the central portion of said core, said central 
portion of said core having a plurality of- relatively large 
discrete voids substantially uniformly^ * distributed 
throughout said central portion of said core, 

said voids having subst^otXally splierical 
coherent walls. . - M 

2* The gypsum board of claim 1, said coite having a 

second stratum adjacent to said second cover sheet: bi^t not 
containing any fibres of said fibrous material, 

said second stratum comprising gypsum - having 
relatively few voids and substantlaly greater density than 
the central portion of said core. - . 

3. The gypsum board of claim' 2, said core hip^vlng a 

third stratum adjacent said first strattun, sald^ third 
stratum having a density substantially greater than the 
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cent:ral poxrtion of -the core but: less than the density of 
said first stratum* 

4- The board of claiift 1, wherein said first stratum 

is about 0.005" in thickness and has a specific gravity of 
at least 0.95* 

5* The board of claisn 2 wherein said second stratum 

• is about 0,005" in thickness and has a specific gravity of 
at least 0.95. 

6. The board of claim 4^ said stratum having a 
specific gravity of at least 1.1. 

7. The board of claim 5, said second stratum having 
a specific gravity of at least 1.1, 

The board of claim 3 said third stratum havdLng a 
specific gravity of at least 0.7. 

9« The board of claim 3 said third stratum haying a 

specific gravity of at least l.O* 



10. The board of claim 4 said core having a void 

population of not greater than 11^000 voids per square inch 
of surface area of a plane formed by scoring and snapping * 
said board. 
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11 • ^I^e board of claim 5 said core having a void 

population o£ not greater than 11,000 voids per square inch 
of surface area of a plane formed by scoring and snapping 

•'r 

said board. *-> 

12. The board of claim 4 said core having a void 
population of not greater than 7,000 voids per sgurare inch 
of surface area of a plane formed by scordLng and snapping 
said board. 

13 . The board of claim 5 said core having a void 
population of not greater than 7,000 voids per square inch 
of surface area of a plane formed by scoring and snapping 
said bo€Lrd. 



14. A board as described herein. 

15. The board of claim 1 in which the dlmieter of 
said voids is at least twice the diameter of typical voids 
in previous products. 

IS* A process for making gypsum board . compri3ing 

generating a foam of air, water and a foaming agent, of the 
formula CH3(CH2)xCH2-(OCH2CH2)y-OS03M wherein at l^ast 90% of 
is between 6 and 8 and the average y is between 0 .4 and 
1.3 and wherein M is a cation producing a water soluble 
surfactant said foam having a density of at least 10 
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Ibs/cu. ft. and in which at least 35% of the total amount 
of water required for gypsum board core slurry formulation 
is added in the foam generation steps, mixing said air, 
water and foaming agent in at least two mixing steps, 
mixing said generated foam with stucco, water and possible 
further dry and wet ingredients to form board core slurry 
depositing said core slurry on a first paper sheet and 
applying a second paper sheet to said slurry to form a 
board and drying said board. 

17. The process as described herein. 
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